’-/—

B

-

PROJECT MANAGEMENT: A NEW DIMENSION
IR COMPLEX TASK MANAGEMENT

WORKING PAPER NO. ¢

DAVID L. WILEMON

SYRACUSE UNIVERSITY

(NASA-CR-107155)  PROJECT MANAGEMENT: A NFW MAG-T7065%
SIMENSTON IN COMPLEX TASK MANAGEMENT
(Syracuse yUniv.) 43 n
unclus
00/681 0278553

T

“ The reseaﬂ !or this paper was supported by a

NASA Research Grant # NGL 33-022-090 to Syracuse University to
investigate the "Role of the Project Manager."

July, 1969




II.

111,

1v.

vI.

VIi.

11

L

QUi REs

Introduction. . « o + + .+ - . e s s e e
Project lanagement: .\ Paillesupuy aed Raticvnale

Definition of Key Terms « o« o ¢ o o « o &+ o o o o
Criteria for Using rroject ianagement . . « « . .
Institutional/Functional/Pregrammacic laterfaces.

Urganizational Advauntsges of Project .lanagement .

1. luentification of Respoasibility. . . . . .

LY

2. Implexzentation of lunagauent Contrul Systems.

3. Systenatic View of :the Project. . . . . . .

4, Commuaication Flexibility o . & o 6 o ¢+ &

Hdodels of Project Organization. « ¢ ¢ o ¢« ¢ o & &

1. Interanal Fenmectional lodel (Direct Authoerity).

2. Interaal Funciional ilodel (Indirect Authovity).

3. Pan-Ocganlzational ix<del, o« o o ¢ o o o -
‘.‘- PI'O@,I«AIII/HU].ti"Pl’Oj&Ct i[Odel e @ U e ¢ & ©

5. Apollo Project llanageuwsnt iodel . . ¢ . .+ .
lanagerial Strategles in the Project Organization.

:....‘mhliary e v & + o e @ 3 © u o e 3 & 2 8 &« ¢ » © & 4

«

~

°w



THE PROJECT MANAGEMENT RESEARCH SERIES

Studies of Project Management
and Management Systems

The studies incorporated in the project management research
series are supported by a grant from the National Aeronautics and
Space Administration to Syracuse University. They are prepared by
professors and graduate students from the following fields: business
administration, engineering, political science and sociology. The
studies are related to an investigation of project management and
management systems associated with the Apollo program.

The series includes four typeé of documents:

1. Working papers which are developed as interim reports of concepts
asgociated with project ma2nagement and management systems. These
papers are exploratory in nature and serve as a focus for discus-
sion and are subject to further refinement as the research program
progresses. :

2. Occasional papers which are develcped in areas not directly related
to project mapnagement and managemeni systems but which cover topics
of interest to the investigators which are gemerated through
participation in the zesearch project.

3. Reports which are unpublished documents submitted to NASA and other
interested parties which represent the final results in particular
areas of inquiry in the research project.

4. Theses and dissertations which are the unpublished results of the
research efforts of graduate students assoclated with the project
and which represeut the writing requirements of their degree pro-
grams.,

5. Publications which are articles, boocks and monographs published
by professional journals, commercial publishers or the university.




INTRODUCTION

The objective of this paper is to present an overview of the
project management concept as it is most é&mmonly practiced in government
and industry. It makes clear that project management is a relatively
new management philosophy and is an alternative to traditional
administrative methods. The paper sheuld serve as a basic guide to
individuals interested in furthering their understanding of this
nanagement concept. Several of the most significant topics associated
with project management will be examined in the subsequent sections
of the paper. These include the following:

1. The philosophy and rationale of project management.

2, Definitions of key project management concepts.

3. Criteria for using project management

4., The institutional/functional/progrsmmatic interfaces of
the project organization,.

5. Advantages of project management organization.

6. Types or models ;f project management organization.

7. Managerial strategies used in the project environment.

An effort is made throughout to present both the key structural
aspects of project management, the mechanical side of organizing for it,
as well as the behavioral dimemsions of the project management system.

- PROJECT MANAGEMENT: A PHILOSOPHY AND RATIONALE

Due to the demands of complex, technological undertakings, several
unique management methodologies have emerged in recent years. These

methodologies have been responsible for several evolutionary processes

in both industrial administration and in public administration.
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Although the term project management or pregraem management is fre-
quently employed as a single, concrete management methodology it is
not. The construction and terminology of project management has
impeded the understanding of it by those not closely associated
with it. Project management or as it is sometimes called. program
management, may refer to several new approaches to management.

Each apprcach i{s designed to increase the effectiveness of managing
complex brganizational tasks.

With the increasing task complexity and téchnology it became
evident that traditicnal methods of organization were not always
adequate. Depending in part, upon-the structure of -an organization,
problems often occurred when it was necessary to integrate
systematically and colaterally several of its functional areas -~
- especially when an'otganization attempted o undertake the larger,
more complex, and finite "projects™ or "programs”.

Part of the problems inherent in mobilizing the resources
in a functionally oriented and dominated organization can be
explained, in part, by looking at the camons of traditional methods
of organization. The most prevalent tenets can be delineated
below:

A. Organizations function ags an integrated entity omn
a vertical basis.

B. A strong superior - subordinate relationship is
required to preserve unity of command and to insure
unanimity of objective.

C. Individual functional managers are parochial (and
rightly so).
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D. Functional managers maintain lateral staff coordination
to obtain integrated staff action.

E. Organizational groups have a basic dichotomy, viz.,
line and staff.

F. A scalar chain of authority relationships exist within
the organization, ranging from the ultimate authority
to the lowest rank, with the line of authority following
every link of the chain.

G. An employee should receive orders from one superior only.

H. Work progresses among relatively autconomous functional
units of an organization.

This paper does not imply that "functionalism" as found in
traditional approaches to organization is without benefit. Function~
ally oriented structures contain many inherent advantages. A
researcher described some of thé benefits as follows:

The strengths of the functional organization are rather
apparent. There is an opportunity for the professional
growth and interchange of knowledge among individuals
of similar interests and training. The functional
organization is able to justify programs which task-
oriented organizations cannot. There is opportunity
for advancement in the functional organization's line
structure within a narrow band of professional know-
ledge. It is more likely that more competent person-
nel can be recruited since there is a depth of know~
ledge and experience in the functional component against
which to measure applicants. Some efficiencies are
possible since it is often feasible to assign one man
to several and to supervise him effectively. Finally,
there are some psychological benefits to the individual
who feels he belongs In a group in which he knows where
he stands.2

lpavid I. Cleland and David C. Dellinger, 'Changing Patterns
in Management Theory," Aerospace Maunagement, Spring, 1966, p. 3.

2

R. J. Retterton, Prooram Manacement in 2 Non-Dafaense T

nr‘:
~~E w e ——sv-n—v;;, ‘e mo""“’“" @ AT A wasa AN

try Environment. Unpublished Paper, College of Business Admin is
tration, Syracuse University, April, 1968,
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Although there are advantages of the functicnally oriented
organization, some disadvantages ocecur which affect an organiza-
tion's ability to manage large and multidisciplived ventures. The
functioral appreach, for example, often makes the task of mobiliz-
ing diverse crganizational resources difficult and cumbersome. Some
undertak;ﬁgs, fot example, require the simultaneous contributions
of profeséionals and techniciane in several functional areas of the
organization. Without some type of coordination mechanism with the
appropriate organizational charter it is diffiéult to briag diverse
inputs together and have them perform as a team. VWhy? The ecologi-
cal framework for functionally oriented organizations is conducive
to the breeding and maintenance of ''power centers'. As ome author
noted, "it is a boon to empire builders'. Perhaps the comment by
Stahel Edwards can beaﬁ describe the limitations of the functiomal
otrganization. He notes the following:

The sad part is that the fuactional organization

has been hopelessly outdated by a large scale,
technical world. There-is rno reasonable way that

a huge pyramid of people can ta}lk to each other

all at once, and there is no way that they can .
work together if they de not. . .

The real hope of strengthening and quickening the
large corporaticn would seem to be inm looking at the
enterprise as a2 flow of Inter~related sctions rather
than a cluster of semi-sutopomous functions. A
functional organization represents a formal division
of the enterprise into domains whose only access is
through channeis. A possible alternative is an
action-centered organization that is more casual and
loose, with open access from any direction; indeed,

it would coincide with the informal organization
that already exdsts in any company.

B"The Reaeh of an Executive,"” Harvard Business Review, January -
February, 1959. ‘ -

/
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In addition to the "natural limitations'" of functionally-
oriented organizations other forces have influenced thé bahavior
of organizations and organizational participants. Schull, et al.,
allude that there are a number of socio-economic, psychological,
technological and cultural forces at work which are requiring a
reorientation of organization theory. The following have been
mentioned as variables influencing organizations:

1. The western‘tradition of fragmented power which
has diluted the legitimacy of the hierarchial
positions.

2. An =mphasis on expertise and achieved status,
as opposged to charisma and positional status.

3. Rise of the "scientific ethic,” with its pro-
pensity toward evolution and change, including
modification of conservative social institutions.

'y .
3

4. "he knowledge explosion, making ommiscience
anachronistic and creating an imbalance between
hierarchical authority and inggtrumental com-
petence.

£
5. The impact of educated and mobile professiomal
and technical personnel on organizational sys-
tems, including expertise and collaboration in
decisions affecting working relationships.

6. The changed nature of transactional behavior and
organizational goals, resulting in more complex
technologies, whether programmed or unprogrammed.

Such forces as these have caused management and organization
theoris’s to re-examine our traditional management approaches.

Bernis has examined the weakﬂésses of traditional organizations
LY

snd has forecasted the decline of bureaucracy as the prevalent organi-

*Andre L. Delbecq, Fremont A. Schull and Alan C. Filley, "Matrix
Organization. . . .An Evolution Beyond Bureaucracy." Unpublished
paper, not dated. .
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zational model. His "predictiod was based on the evolutionary
principle that every age develo?s an organizational form appropri-
ate to its genius, a;d that the'prevailing form today - the pyramidal,
ceniralized, functionally specialized, lupersonal mechanism kaown as
bureaucracy - was out of joint with contemporary realities."?

In an attempt to mentally simﬁlété the futuristic organizational
model, Bemnis noted the following:

Organizations of the future. . .will have aome unique
characteristics. They will be adaptive, rapidly chang-
ing temporary systems, organized arocund problems to be
solved by groups of relatlve strangers with diverse
professional skills. The group will be arranged on
organic rather than mechanical models; they will aveolve
in response to problems rather than to programmed ex-
pectations. People will be evaluated, not in a rigid
vertical hierarchy according to rank and status, but
flexibility acdcoxding to coupeience. Ciganizational
charts will consist of project groups rather than sira-
tified functional groups, as is now the case. Adoptive,
problem—solving, temporary systems of diverse specia-
lists, linked together by coordinating executives in

an organic flux - this is the organ%zational form that
will gradually replace bureaucracy.

Bennis makes clear that the drématic changeé'ﬁ; predicted a
short time ago are now becoming a reality in several organizations
cencerned with advanced techn&logies. One of the major problems he
foresees with the advent of tﬁé new organizational models is how
they will be managed. He maintains that understanding the "'leadership
requirements’ of these new organizations is crucial for future devel~

opment. of management theory.

Tlmaca o 2% T omnd LLE AR - T ~ea ~ It
warren G. Bemnis, rost-Burcaucratic Lesadexrship' Trans-Action.

July - August, 1969, p. 44.

6Warren G. Bennis, Ibid, p. 45.
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Due to these deficieucies in the bureaucratic model of organi-
zation, project management has been developed into a unique monage-—
ment methodology with the potential of creating a more flexible
organizational response to management challenges.

Before proceeding a few key definitions will be explainec to
aid in understanding some of the basic proj:ct management tercinol-

ogy .

DEFINITION OF KEY TERuS

A. Project —— A 'set” of interrelated activities necessary
to accomplish specific mission objectives. It is gen-
erally associated with the development of an integrated
unit of hardware.

B. Program —- "Sets" of interrelated activities. A pro-
gram is normally considered as being composed of severa
"projects'. The sum of the projects equals a progran
undertaking.

C. Project Manager —- The executive or manager responsible
for a defined "set" of interrelated activities.

D. Program Manager -- The executive in charge of coordinat-
ing "'sets' or groupings of interrelated activities.

E. Functional Manager -— Manager in charge or working with
an established, on-going activity within the organiza-
tion's institutional structure.

To refine our definitional constructs we might add these dimen-
sions at this point. Perhaps the following explanations of project
management will help us understand conceptually the total rationale

and philosophy of project management. Project management thus can be
described as:

A: -A-

B. A managerial tool.




C.

E.

-8~

A focal point of an organized but fluid social system.
A hub of a mechanical system.
A management approach which violates in a positive

manner many of the basic tenets of classical bureau-
cratic design.

CRITERIA FOR USING PROJECT MANAGEMENL

There has been considerable discussion on when an organization

should utilize project management. Although there are no uniform

guldelines, researchers have indicated that its use is warranted

when the following characteristics are present im a task.

1.

Project Scope: Project management can be profitably

applied as a rule, to a one-time undertaking that is

(1) definable in terms of a single, specific end re-

sult, (2) bigger than the organization had previously
undertaken successfully. A project must, by_defini-

tion, end at an objective point in time. . .

Unfamiliarity: An undertaking is not a project, in
our sense of the term, unless it is a unique, or in-
frequent, effort by the existing management group.
Lack of familiarity or lack of precedent usually
leads to disagreement or uncertainty as to how the
undertaking should be managed. In such a situa-
tion, people at the lower management levels need to
be told precisely what they are to do, while senior
executives are justifiably troubled by a greater
than usual sense of uncertainty about the realism
of initial cost estimates, time commitments or both.

Complexity: Frequently the decisive criterion of a
project is the degree of interdependence among tasks.
If a given task depends on the completion of other
assignments in other functional areas, and if it will,
in turn, affect the cost or timing of subsequent _
tasks, project management is probably called for.

7John M. Stewart, "laking Project Management Work," Business
llorizons Fall, 1965. p. 56-37.

8John M. Stewart, Y™iv. B, 57.

9

John M. Stewart, IL.:, p. 58.




-9

4, Stake: A final criterion that may tip the scales in
favor of project management is the company's stake in
the outcome of the undertaking. Would failure to com-
plete the job on schedule ox within the budget emtail
serious penaities for the company? If so, the case
for project management is stroug.

In essence, the criteria for utilizing project management de-
pends greatly upon the complexity of the project; the degree of un~
familiarity with the problems involved; the importance placed on
mobilizing critical organizational resources; and the degree of
control necessary to manage the project's cost, schedule and perfor-
mance objectives. These criteria do not necessarily limit project

wmanagement to the one-time large undertaking., It can also be used in

the more routinized ventures.

INSTITUTIONAL/TUNCTIONAL/PROGRAMMATIC INTERFACES
To further delineate some of the primary differences between
the traditional management approaches and the project management
approaches, the interrelationships that exist among an orgauization's

institutional structure, functional structure, and the programmatic

or project structure must be delineated. The former provides the
broad "umbrella" in which the functional and programmatic organiza-
tions operate. Traditionally it has provided the rechanism and
framework for coordinating the various specialized departments
(functional departments) and the various staff positions supporting

the functional areas. As illustrated in Figure 1 the institutional

*“John M. Stewart, Ibid, ,. 58-59.




organization is responsible for formulating the policies of the organi-
zation; maintaining the mecessary resource base; and defining the mis~
sioas it wishes to undertake as an organizational eatity.

The programmatic organization finds its ecological base within
the institutional structure and receives thg necessary professional
and technical inputs from the functionzal organization. The functional
organization can be described as a "store-house" of expertise from
which the project corganization dré;s as required.

The working relationship‘between the functional organization and
the project Qrganization may be well-defined or vaguely defined de-
pending upon the charter top management establishes for the project.
Conceptually, project management can be described as a "free-floating"
management system operating across ,and drawing upon ,the ipputs of

various functiopal departmenté as they are needed.

Thus, the programmatic organization encompasses the project
manager, his staff and the inﬁeraction patterns between the project
manager and other functional areas within the organization. Specifi-
cally, it is the organizational environment in which the project
manager accoﬁplishas his task objecﬁives. Regardless of the size or
complexlity of a given project both the institutional and functional
organizations are always present. As will be explored in a later sec-
tion, it will be shown that the particular "model" of project manage-
ment used determines the interfacing patterns of the programmatic
organization to the functlonal and to the instituiional organizational

structure.
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To illustrate the differences and relationships between the
project organization and the functional organization one researcher
has constructed the following framework (presented in Table 1) that
compares several organization concepts from a project and a functional

perspective.
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Institutional /Functional/Prog r}nmatic
Interfaces

Institutional
Management
The Total Organization

Engineering

R&D PROJECT Market-
Policy MANAGEMENT | 1ng Resour-

Manufac- ces
turing

Finance

Objectives--Missions

FIGURE 1
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Table 1

Comparison of Specific Organizational Concepts f£rom
the Project Viewpoint and the Functiocnal Viewpoint.

Phenomenon

Project Viewpoint

Functional Viewpecint

Lipne-Staff
Organizational
Dichotomy

Vestiges of the
hierarchial model
remain, but linpe
functions are placed
in a support posi-
tion. A web of
authority and respon-
sibility relationships
exist.

Line functions have

direct responsibility
for accomplighing the
objectives; line com~
mands, staff advises.

Scalar
Pxinciple

Elements of the vertical
chain exist, but prime

.emphasis is placed on

horizontal aud diagonal
work flow. Important
business is conducted
as the legitimacy of
the task requires.

The chain of authority
relationships is from
superior to subordinate
throughout the organiza-
tion. Central, crucial
and important business
is conducted up and
down the vertical hier-
archy.

Superior-
Subordinate
Relationship

Peexr-to-peer, manager—
to-technical expert,

‘agssoclate—to~associate,

etc. relationships
are used to conduct
much of the salient
business.

This is the most impor-
tant relationship; if

kept healthy, success

will follow. All impoxr-
tant business is con-
ducted through a pyra-
miding structure of ,
superiors to subordinates.
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Phenomencn Project Viewpoint Functional Viewpoint

Organizational Management of a Organizational objec—

Otjectives project becomes a tives are sought by
"joint venture" of the parent unit (an
many relatively sssembly of suborgani-
independent organi- zations) working with-
zations. Thus the in its eanvircoment.
cbjective becomes The objective is
maltilateral. unilateral.

Unity of The project manager The general manager

Direction manages across acts as the one head

' ' functional and organi- for a group of activi-

zational lines teo ties having the same
accomplish a common plan.
inter-organizational
objective.

Parity of Considerable opportunity | Consistent with func-~

Authority & exists for the project tional management; the

Responsibility manager's responsibility | integrity of the

to exceed his authority.
Support people are often
responsible to other
managers {functional)
for pay, performance
reports, promotions, etc.

superior—-subordinate
relationship is main-
tained through func-
tional authority and
advisory staff services.

Time Duration

The Project (and hence
the organization) is
finite in duration.

Tends to perpetuate
itself to provide
contlnuing facilitative
support.

Source:

David I. Cleland, "Understanding Project Authority Requires

Study of Its Environment,” Aerospace Management, Spring/

Summer 1967, p. 10,
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The above chart compares different organizational concepts from
the project manager's viewpoint and from the functional manager
point-of-view. To delineate differences between the project manager's
and the functional manager's responsibilities, Table 2 gives examples
of both the functional and project responsibilities from a corpora-

tion in the aevospace industry.




Table 2

Comparison of Program and
Punctional Manager's Responsibilities

Program Manager

Functional Manager

Program Direction

Operational Direction

Directs and controls company program

and functional organization and
subcontractor activity to achieve
program objectives.

Develop Master Program Plans.

Determine and issue the work
breakdown structure and related
work statements, budgets, and
schedules which define what
effort will be accomplished, who
will have SDW accountability,
and when it will be performed.

Determines who will perform
detailed tasks, where they will
be done, and how they are to be
accomplished.

Provides a stable base for the
development of talent and skills
to assure the maintenance of
technical capability.

Provides necessary facilities
and services to support program
requirements.

Program Control

Operational Control

Monitors cost, schedule and
technical results against master
program plans.

Replaces and rebudgets as
necessary to assure accomplish-
ment of program objectives.

Responsible for the technical
excellence and quality require-
ments of assigned tasks.

Assures that all taskg are accom-
plished in accordance with tech-

nical specifications, on schedule
and within budget.
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Configuration Management

Administration

Controls changes and assures
configuration accountablility
affecting the program.

Performs administrative services
in support of personnel assigned
to a program.

"Initiates merit increases for all

personnel within their organiza-
tion.

Approves the assignment and con-
curs in merxit increases of key
functional personnel assigned to
the program.

Source: North American Aviation

The above example delineating the differences in responsibilities

between program or project management aund functional manaéemeut only

is used for illustration purposes.

The demarcation between eazii one's

responsibilities vary ' from organization to organization and again

according to the prbject management model employed.
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Perhaps the key to understaading the complex web of inter-
relationships among the institutional, functional and programmatic
organizations is to examine the basic ratlonale for this arrange-
ment. We have alluded to several problems inherent in an iastitu-
tion, organized by functional divisions, when it undertakes com—
plex tasks. At the same time, we fllustrated the inherent ”s;rengths“
found in functionalism. Project managemeni is a management system
which attempts to limit the weaknesses found in functionally organized

entities and capitalizes on functionalism's great strengths.

ORGANIZATIONAL ADVANTAGES OF PROJECT MANAGEMENT
In a preceding section of this paper, we discussed some of the
differences between the tradit;ional management approach and project
management. Basically, these differences revolved around the differ-
ence in organization and philosophy. Ig the next few sections, a
closer examination of these differences will be made in terms of how
they affect the daily management operations.

Identification of-Responsibility

The ihcreased complexity of many organizational tasks has made
it imperative for management to identify the appropriate responsibi-
licy aréas'fdr purposes of stringent managemeﬁt control. When a
project veature requires the inputs of several departments or func-
tional areas, systems for the identification of responsilbilities

must be established as well as systems of accountability. Concep-

divisions conducting the operations, while the accountability lies

with the project manager.



Implementailon of Managemeat

Most prejects because they are nct “routine’

underiakings re-
quire the employment of rather strimngeat control systems. Again,
the project concept esizblishes the accomntablliity Loy devisiions
from the project’s planned performance objectives. Genevally,

three indices ave utilized to plen and sudit work performance in

v

the project organization. These sve the schedule objectives,
budgetary or cost objectives, and the periormance objectives.
The schedule objective is used in several ways. First, it

helps measure how long a projsct or its submsystem components take

to reach task completiosn. Program Evsluatlion and Review Techni~-

ques (PERT) frequently are used to integrate project components
and measure system completion rates in terms of time.

Budgets or cost cbjectives alsc place parameters on the pro-
ject manager and provide aan additionmal benchmark by which the
cogts of the projeact and its compoments can be measured. When
dual reporting syctems are employed that measure both the time and
cost of completing the varlous compensnis of the project, then
good indices of project performance at varicus completion stages
can be formulated.

The following example illustrates the usage of various pexr~
formance indices in project countrol. Project X was prograomed
for completion in 36 weeks at a cost of $158,000, however, actual

project time expended was 42 weeks at an actual cost of $160,000.



-20-

Actual completion and budget indices would be 117 and 108, res-
pectively, considering the original progremmed time and budgets
estimated at the base index of 100.

The third major preject Objective is the pericrmance required
from the project. Simply put, does tha project perform according
to tire objectives established for it? Ia most cases, auditing per-
formance requirements is more difficuli than evaluating the commit-

tments to time and budget objectives.

Systematic View of the Project

Closely allied to the preceding discussion of the identifica-
tion of key responsibility areas, is top maunagement's opportunity to
view the projéct as an "action system'. TFrom an organizational per-
spective this allows the top management to survey the total perfor-
mance of the project and its relationship to the institutional and
functional parts of the organization. In addition it may offer the
opportunity for efficient conflict resolution within the organiza~
tion. Because of the stake involved in the project, management is
in a better position to assure that a project receives broad organi-

zaticnal support.

Communication Flexibiliry

Ag in conducting any management task, a network of ccmmunication
channels evolves -~ both formal and informal. The project management

concept offers two primary advantages as far as communication chananels
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are concerned. First, if the project organization is established
correctly, it can shorten the formal communication lines. This
makes for greater flexibility and responsiveness in the project
organization and top management. Directives from top management may
be funneled directly to the project organization. Similarly, the
project manégez has direct communication chanunels to top managemert
when problems need resolving. This atrangement offers speed, flezi-
bility and minimal distortions of communications.

In addition to the formal communication channels, there are
also théuinformal ones. These are usually established according to
the problem areas that need resolution. These channels are estab-
lished Ey the project manager and are used in the conduct of ‘'‘get—

ting the job done" and as sources of information and intelligence.

MODELS OF PROJECT ORGANIZATION

Numerous organizati;ﬁal designs have been devised to cope with
complex management problems. From a project management perspec-—
tive, these range in size from one manager to one that virtually
involves everyone within the organization. Each model has its own
unlque characteristics, advantages and disadvantages. Further,
each is designed to accomplish the particular objectives established
for it.

For organizations not experienced in the use of project manage-

ment techniques it is advisable to formulate the objectives of the
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most effective in attaining the objectives of the vroject. Once
the project objectives are established, aad 2 basic surveillance

of the organization's strengths, weaknesses and characteristics
have been made, a decision can then be made as tc the type of re-
sources that are needed. In this case, resources refer to both

the technical and huma2n rescurces and the most effective means of
managing those resources. For example, organization A is an in-
dustrial contractor in the aerospaée industry. It has a contract .
for an advanced program (project X-Y). Although the project is

not significantly large in terms of the dollars involved, it in-
volves advanced technologies in one particular area, i.e., radar
guidance systems. The decision by top management is made to locate
the project organization within the advanced radar guidance sys-
tems division rather than having it as a semi~autonomous operating
division. The rationale behind this decision was explained in

terms of resource economies. It appeared more effective to place
the particular project where the advanced radar system engineers and
scientists were already doing their research —- where they had al-
ready established good working relationships. The project manager
in thils case was responsible for planning the project, mobilizing the

required resources and controlling the progress of the task... .-

In the following paragraphs, several different models of prc-.

ject organizations will be identified and their unique characteristics
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identified. Following the description of the models, generaliza~
tions about the behavioral problems of sach model will be discus-

sed.ll

Internal Functional Model (Direct Authority)

This organizational arrangement is usually found within an
existing functional department. Generally, the project manager is
directly responsible for the part of the functional organization
assigned to him. This arrangement gives a direct point of accounta-
bility for the project. One of its prime advantages is that it 1s
usually located within a major functional division and can draw upon
the resources of that division effectively. Providing the project
m;nager Las good relatioms with his superiors he can establish him-
' sélf within the functicmal unit. If most of the major problems cccur
within the confines of the divisiow dlscipline, this model.is.
‘usually quite effective. Care, however, must be taken if the pro-
ject requires inputs and contributions from several divisions. If
the project requires diverse divisional inpulz, than the prolect
manager must builld alliances, negotiate and make trade-—offs with
these divisions to secure the necessary resources.

An example of this model is illustrated inm Figure 2.

llFor additional information on project management organizational

models see: Allan Janger, "Anatomy of the Project Organization,"
Business Management Record. November, 1963, pp. 12-19; C. J. Middleton,
"How to Set Up a Project Organization," Harvard Business Review

march - April, 196/, pp. /3-84.
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SOURCE

(DIRECT AUTHORITY)

Allan Janger, "Anmatomy of the Project Organization,”
Record November, lYo3. p. 12.

Business Management

Used courtesy of the Wational Industrial Conference

Board and Business Munagement Record. Figure titles

are the author's.
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Internal Functional Model (Indirect Authority)

The internal functional wodel with an indirect authority rela-
tionship to the project participants is similar in many respects
to the previous models. The major similarity is that the project
is again located within a major functional area of an organiza-
tion. The project ﬁénager has “project authority” over the units
performing work om the project, but not the usual type of "line"
authority.

This particular model is frequently employed when it is de-
sirable to establigh direct responsibility for controlling the
progress of the project. It allows the manager of the particular
functional area to retain line contrel over the project, 1f and
when needed. Problems occur in this model when conflicts develop
between the manager of the functional area and the project manager.
In one seunse, the pibiect participants report to two superiors
using two different types of authority. It is imperative for the
project manager in this case to establish gocd working relation-
ships with his subordinates and superilor.

The Internal Functional Model with indirect authority is

illustrated in Figure 3.

Pan-Organizational Model

The third type of project organization is one where the
project manager may have the authority to coordinate several func-
tional areas. Normally, we see such an organization used for com-

plex, large~scale undertakings which utilize inputs across the
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are the author's.
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organization. In this model, depending upon the charter given tle
project manager, we se2 several potentials for conflict between the
functional managers and the project managers. In general, the iro-
ject manager needs a strong project "cﬁarter” to be effective .a
this situation. He must issue project directives to the project
participants in each functional area and coordinate the partic’-
pants in the varidﬁs functional areas as they are needed. By
placing the project manager at a high level, this will give aim

the organizational "leverage" to accomplish his tasks,

This model of project management is lllustrated in Fijure 4.

Program/Multi-Project Model

Another model of project mahagement frequently fourd when an
organization underéoes an extensive organization is call.:d the
program/multi-project model. The use of several "proj:ct managers'
to coordinate each functional department's contribution to the
project or program. This arrangemeﬁ; offers the opportunity for
having someone within and familiar with the working ielationships
of the department coordinate the work performed oa the project.
The normal line of communication in this model is f£rom the project
manager of the total project to the department or fuactional pro-
ject manager. This arrangement is likely to result in a high level
of coordination for the total project.

Numerous areas for conflict are present in this model although

used. For exzample: How much "power' should the project
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manager havel Illow much authority should be vested in the project
manager? Is the project one of high or low priority as far as the
organization's nissions and objectives are concerned? What is

the procedure for resolving conflicts that occur betweean the pro-
ject manager and the functional departments? Questions such as
these must be resolved prior to establishing this type of project
organization.

The progran/multi-project model is illustrated in Figure 5.

Apollo Project Management Model

Another type of project organization is utilized in NASA's
Apollo Program. Although different variations of the Apollo model
exist at other NASA fieid centers the most clearly delineated
model is found at the Marshzll Space Flight Center (MSFC) located
at Huntsville, Alabama. Basically, two organmizations within MSFC
are responsible for the Apollo project which are the Industrial
Operations Organization (I0) and the Research and Development Or-
ganization {(R&IC)., Each organization has been dellneated a
special and rather unigque role to perform. Project managers with-—
in I0 are accountable for the project and seeing to it that it meets
the required cost, schedule and performance objectives egtablished.
The R&DO organization is utilized to provide maximum technical sup-
port to the various project managers and their subsystem managers.
The project subsystem managers are responsible for a smaller hard-

ware system and they interface with their R&DO counterparts in the
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laboratories and with the dindustrial contractor. This arrargemeant

is designed to provide speclalized management attention to cach compo-—
nent system. Additionzlly, it provides a mechaauism that teupers the
weakness in any one crganizatien (project management, R&DO, and he
contractor). One can conceptualize the arrangement as one of ‘‘checks
and balances". For example, the R&DO or;énization's primary respon-
sibility is to insure technical performance. Dedication to techni-
cal perfection may Inhibit the meeting of manufacturing and Jaunch
schedules and cause various problems with yrojeét costs and budgets.
The industrial contractor may be primarily concerned with schedule,
costs and profits., Tha project manager, on the aiher hanj; may be
concerned primarily with meeting various schedule deadlines. Each
organization with its owm primary cbjectives and its ora way of
viewing the project helps temper the demands of the otber organiza-
tions.

The triad of relationships is illustrated in Figure 6.

e e o e — e e, TP IN D — - e — -

i
i FUNCTIONAL PROGRAIMATIC
, STRUCTURE STRUCTURE
t
| | RESEARCH AND DEVELOPMENT INDUSTRIAL JPERATIONS
LABORATORIES &——> | PROJECE MANAGERS
PROJECT ENGINEERS SUBSYSTEM MANAGERS

CONTRACTOR
PROJECT MANAGEMENT

FIGURE 6 PROJECT MANAGEMENT, RESEARCH AND DEVELOPMENT, CONTRACTOR
INTERFACES .

T - I
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Because of the complexity of the management problems in the
Apollo Program a formal matrix identifying the formal iaterfaces be-
tween the I0 subsystem managers and proiect managers and the RE&DO
project engineexs has been established. It should be noted that
these are only the formal points of contacts and that they also
use an "invisible matrix". This develops out of personzl frienmd-
ships and alliances the project managers and subsystem managers
have established. In many cases it is based on the type of problem
that must be vesolved and the engineers within the laboratories who
have the expertise to regolve the probliem.

The laboratories within R&DQ operate on a "functional® basis.
That is, each laboratory is organized around several basic engineer-
ing disciplines, i.e., the Astrionics laboratory, Aerc-Astrodynamics
laboratory, Propulsion and Vehicle Engineering laboratory, Quality
and Reliabllity Assurance Laboratory, etc. In addition to supplying
technical assistance to the Apollo program, the various laboratories
are also engaged in various types of basic research. Specifically,
the major functions of the R&DO laboratories can be delineated as
follows:

1. To perform overall systems enginezering for the Saturn
Lavnch Vehicie Programs and to Provide scientific,
engineering, manufacturing, test, quality assurance and
nanagerial support to assure the successful performance
and technleal adequacy of the pyograms.

2. To perform complete engineering, development, manufac~

turing, test and prograa management for assigned sub-
systems.



3. To perform a comtinuiag reszavch and development program £o
provide englneering trade solutions, increased wellebility,
performance and usefulness of the Szturn Launch Vehicles.l

Perhaps the most unicue differance beiween the Apollo Pro
Management Hodel.and the others discuused is that most of the actual
fabrication is done by cOnTTACEOTS. NASA, in turn, coffers a biend
of management expertise, and technical ckille and basic technology
to the contractor. The meshing of the talents irom both the con-
tractors and from NASA distinguish the model from some of the others
which have been syeviously discussed.

From an organization behavicr nerspective the Apollo Project

Management model reguires intepsive coordimation betwesn NASA and the

i

contractor. These requirements for ccoordination mandate that the
participating oxganizations (NASA as the customer and the contractor
as the supplier) literally integrate themselves in both a formal

and an informal manner. Once the fusion process is established the
two organizations can be concepiualized as a bi-organizational entity.
The process is finite -~ since it lasts only for the duration of the

1.

customer/supplier interface or for the contract period. The type of
activities causing this fusion process arve the formal systems, the
informal systems, and the personal relatiounshins among the NASA
personnel and the contractor personnel. The fuslon process is also

fostered by the massive amounts of data aad communication required and

exchanged between the organizacions.

2 .. . - .
National Aeronautics and Space Administration. George G, Mar-~
shall Space Flight Center, Apollo Program Managemeat -—— Volume 3.
October, 1957, p. A-4.
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The fusion process appears ag a sign of organizztional strength
and flexibility. Management planners should not become concerned
with it unless it impedes program objectives and the decision-making
processes of both organizations. This fusion precess is illustrat:d

in Figure 7.

MANAGERIAL STRATEGIES IN THE PROJECT ORGANIZATION

It has been well documented that one of the chief criteri: for
project success lies in the leadership abilities and managerial tal-
ent of the project manager. Increasingly, governmental and iadus-
trial management planners are placing more emphasis on securing tie
right individual for heading a project task group. One regearchex
described the importance of project leadership in this manmner:

All of this recent research and experilence underscores

the fact that of all the factors contributing to the

project success, none 13 as important as the leader-

ship that the project manager provides to the effort.

Study after study has shown without a high level of

leadership, an abundance of all of the other favor-

able factors cannot make a project come in onr time,

within budget, and with a creditable technical

accomplishrent.13

It is rather difficult, if not impossible, to make generali-
zations about all types of project managers. However, various
managerial styles can be delineated which apply to most project mana-
gers.

One of the most important leadership abilitles a good project

manager can have 18 the ability to communicate with other project team

members. Recalling the statement made previously, a project group is

l3Robert D. Halverstadt and Richard R. Christensen, 'From Project
to Profit" Chemical Engineering Progress. April, 1966, p. 34.
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conposed of several kinds of talents. ¥For the larger projeci organi-
zations, one could say that the project team is mavked by the hetero-
geneity rsther than the homogereity of its participsuts. Conseguently,
the project manager has several diverse audiences that he must com-
municate with in terms ¢f professional backgrounds and motivatiens.

Communication effectiveness is based in part upon the project
manager's ability to percelve the differences in the way the various
tean members look at different situatiloms which arise during the
conduct of the project. If the project manager is able to comprehend
these differences, then, he 1s better able to communicate hig policies
and stances én varicug project issues.

To illustra;e the above point, let's use the example of the
project organization within a governmental agency whose primary func-
tion is monitoring an industrial comiractor. To help the project
manager in his evaluative tasks, several laboratoriles within hisg or-
ganization provide technical expertise te the project manager to
help him plan and audit the project's technical performance. In
this case the basic responsibiiltiles of the project manager are to
have the piece of hardware produced by the contractor according to
a specified schedule and within established cosi objectives. The
laboratory personnel of the Customer organization are only secon~
darily interested in cost and scheduies and primarily interested
in technical performance. The industrial preject manager, by con~

trast, may be most interested in the profit incentives connected
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with the projec:. We have, then, a situation where each participant

on the project team views the “situation” dif
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manager must understand these dicfe
tione around these differences. Although each group countributing to
the project may view the situatior differently, the project manager
must mold some sort of comsensus from each “set" of project partici-
pants.

In project situations where the project manager has no direct
authority over the project tezm uembers ox it is defined, at best,
ambiguously, the project manager's ''personality’ helps him penetrate
and "work" the various functional organization when the need arises
to mobilize mer or rescurces for his project. The personality con-
cept may include his abillity to negotiate znd build alliances with
those who can help him in the conduct of the project. Although
most project menagers have to make Yhard" decisicns that affect
various project participants and at times be autccratic in making
decisions, he must, nevertheless, continually cultivate these friend-
ships and establish various “spheres of influence"” within the
various contributing organizations of the project. Part of the diffi-
culty of his position is that those who he must cultivate these al-
liances with are individuals that may perceive the project as a
finite undertaking. The reciprocal relationship among thé_project
manager and otflers may seem to them as temporary and not worth a
greai amount of investment of their own time and talents. If others
within the orgenizatlon perceive the project manager in this manner
it may mske the establishment and maiuntenance of alllances more dif-

ficult and tenuous.




=38~

One of the basic functions of project management which was
alluded to earlier was to reduce organizational "red tape’’. Since
the project orgznization is undexr the gcrutiny of top management
and various staff offices, there may be a tendency £for various
offices to slowly exert increasing degrees of control over the pro-
ject organization. When the "system' becomes a himderance to the
project organization the project manager must devise ways to re-
duce the restraints of the system and still meet the requirements
of top management. One method for reducing the impact of the
various restraints of the project organization is by learaing how
to ''short-circuit' the system. This involves finding out how the
system works, what the demands of the system are and who is re-
sponsible for operating the system.

The first requirement, "Learning how the system works,” in-
volves careful study into the mechanics of the partilcular system,
such as the "why" of the system, the priority it is given, how
it is perceived in the hilerarchy and what channels are used in
getting the system from the project organization to those respon-
gible for it and vice-versa. I1f the partlcular system is linear and
is simply a feedback mechanism originating with the project organi-
zation and flowing to top management or various staff offices then
the project manager may be solely respomsible for inputs imto the
system, consequently, he is directly accountable for the inputs.

However, if the particular system is an "open-~system" and the inputs




the project manager's role as a participant in the

0

ystem complex

1

may take on a different perspective. Part of his funetion in "work-

ing" the various systems msy be based ou what use is made of tha
varlous systems. For sxample, in one cane euvcountered, a PERT re-
porting system had been perfected to such an extent that the cutput
of data was so extensive that it was viziually unusable. Imn this
instance, little use was made of the repoviing system by top manage-
ment, by the staff orx by the project manager.

The second variable affecting the project manager’s perception
of systems involves determining who is resgponsible for managing the
system and what his objectives are for the system. Some systems are
initially established for specific reasons and for a finite duvation.
Nevertheless, once they become attached to the project organization
it may be difficult to have them terminated although their functiocnal
use has been fulfilled. Project managers perceiving a situatiom

such as this must learn to place low priorities op the system.
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SUMMARY

The objective of this paper was to prasent an overview of several
important characteristics of project managemeni, With the evolution
of new technologies and the demands they place on organizations we
shall undoubtedly see an increased use in several new management
methodologies - especizally project management. This paper has attempt-
ed to describe some of the unique relaticaships found in project organ-
izations as well as analyze the rationale behind them.

Several forces at work within and external to today's organiza-
tions were cited as having great inflivence on the development of new
oxrganizations. Such forces have caused management to reappraise
their thinking regarding tﬁe nature and functiocnal requirements of
organizations. Project management is a prebhlem-selving system which

has been an outgrowth of this period of reappraisal.




